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Sealing jaw 

The present Invention relates to a sealing jaw fbf manufacturing a sealing seam in a heat- 
sealable packaging material, "me invention turthem^ore relates to an induction seahng dev.ce 
with a sealing jaw and to a packaging machine with induction sealing device. 

Many flowable food products such as. for example, fruit iuice. pasteurised or UHT milk, wine 
tomato sauce and so forth are purchased in packages that are manufactured from stenl«ed 
packaging material. 

Cuboidal milk packages are known that are fom«d by fokiing and sealing laminated packaging 
material with a multl-layerBd structure that has a fibrous layer, for example, paper, tha .s cov- 
ered on both sldes with layers of heat-sealable plastics material, for example., polyethylene^ In 
many applications, in particular In the case of sterile packages of products with very long shelf- 
We such as. for example, orange ju^ or tomato sauce, a packaging material is generally used 
that has a barrier layer, for example, an aluminium layer, that is applied to a layer of heat- 
sealable plastics material, and Is Itself In tum covered with another layer of heat-sealable plas- 
tics material. 

such packages are typically manufactured arid filled on fully automated tubular bag pactaging 
machines. The packaging material web is sterilised in the packaging machine, for example, by 
the application of a chemical sterilising agent such as. for example, a hydrogen perox.de solu- 
tion The chemical sterilising agent is removed after sterilising. This can be done, for example, 
by vaporising the agent by heating the surface of the web.- The sterilised packaging matenal .s 
then kept In a closed, sterile environment and is folded and sealed in the tongitudinal d.rect.on .n 
order to form a continuous tubular bag. 

This tubular bag is moved continuously in a first, usually vertical dirBcHon. Is filled with the steril- 
ised or sterile processed foodstuffs, and is then gripped by two pairs of jaws that heat and press 
the packaging material so that surface melting of adjacent themK)plastic. layers is obtained .n 
order to produce a fluid-tight weld. This right-angle weld is frequentiy also referred to as a nght- 
angle sealing seam. For welding or sealing in this manner, so-called heating or sealing jaws 
are usually used that receive the packaging material to be sealed in between them and can 
, press together at the same time as being heated, such that they melt the plastics layers that are 
pressed together between the sealing jaws and are lying beside one another, and fomi a sealed 
and thus a mechanically strong weld point. The pair of jaws can be formed either by two seal- 
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ing jaws ttiat both have a respective heating device, or just a single sealing jaw can be used 
that is pressed against a counter-iaw that serves as a thrust bearing. 

Sealing jaws are often used that have thin metal strips that are an^nged on an insulating mate- 
rial, usually a ceramic material. In order to heat the metal strips, a.short cun-ent puise is con- 
durted through the strips, which are thereby ver/ rapidly heated to high temperatures. The heat 
generated in the metallic strips is transferred to the packaging material because of the direct 
contact connection, so because of the pressure that is exerted by the pair of jaws, layers of 
packaging that touch are fused together. 

The sealing jaws usually have two approximately paraljpl heating strips that produce two corre- 
sponding right-angle sealing seams, so with the aid of a cutting or separating device, the pack- 
aging material can be separated between the two right-angle sealing seams in order to obtain 
individual, sealed packages. 

AS described hereinabove, the-^ection of the packaging tube that is clamped between the pair 
of jaws is melted by the heating device attached to at least one of the jaws, so the two layers of 
heat-qealable plastics material that are held firnily between the jaws melt locally. 

Where a packaging material is used with an electrically conductive layer such as. for example, 
aluminium, the packaging material can also be sealed by using a socalled induction heating 
process wherein when the tube is pressed together by the jaws, an eddy current is induced in 
the aluminium layer in onder to locally heat the aluminium layer and thereby to locally melt the 
heat-sealable layers that are adjacent to the aluminium layer. 

m these instances the heating device for the sealing jaw is fomied by an inductor to v»rtiich a 
high frequency voltage can be applied. The inductor is usually composed of one or more indue- 
tion bars that are manufactured from electrically conductive, material and extend parallel to the 
right-angle sealing seam to be produced. After the tubular packaging material has been clam- 
ped between the jaws fitted with inductors, an eddy current can be Induced by means of the 
inductor in the tubular packaging material, and the material is heated to the necessary tempera- 
ture for sealing. In this configuration, the other jaw usually does not have an inductor, but sim- 
ply has pressure plates, usually of an elastomeric material, that cooperate with the induction 
bars. 

Such a sealing jaw with an induction device is knowri. for example, from WO 00/20279. 

■ When filling with flowable foodstuffs that contain small solid particles such as, for example, pips 
or fibres (of fruit pulp) it may happen that the solid particles are found between the jaws during 
melting of the right-angle sealing seam. This can lead to the right-angle sealing seam being 
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■ less durable, or in the worst case even leaWng.from the outset Such a-faulty right:angte seal- 
ing seam is usually not noticed immediately during the packaging process, however. The leak- 
age occurring is usually so slight that initially the packaged product does not leak from the 
package. Nevertheless, bacteria present in the environment go through the faulty right-angle 
sealing seam into the product. This can lead to femientetion and decay processes in food pro- 
ducts whereby the pressure within the package significantly increases and sooner or later the 
right-angle sealing seam bursts. Even when this affects only a proportion of less than 0A% of 
packages using the conventional sealing procedure, a defective right-angle sealing seam can 
have considerable disadvantageous consequences, in particular, when as Is often the case the 
, completed packages are placed on pallets.in large numbers. If a right-angle sealing searr, .s 
leaking, the contents of the faulty package leak over ail the packages lying below it. so often 
even the undamaged packaged are virtually unsaleable because of their soiled outsides. 

The object of the present invention Is therefore to provide a sealing jaw with which a sealed and 
durable sealing seam can be produced, even when solid components of the in-filled product are 
5 ■ trapped between the jaws that have to be moved towards one another. 

This object is solved according to the Invention by means of a sealing jaw wrth a sealing surface 
that is provided In order to come into contact with the heat-sealable material, and a rod or bar- 
shaped heating device that is provided In order to heat up the heat-sealable material, wherein a 
pressure element Is provided on the sealing surface, projecting above said sealing surface, and 

20 distanced from the heating device. By means of this additional pressure element it is ensured 
that solW components such as. for example, fmrt pulp, possibly found in the area of the nght- 
angle sealing seam, are reliably divided through. Moreover, by means of the additional pressure 
element, the heat sealed seam is somewhat wider at the place on which the pressure element 
is positioned, which itself results in a reliable and durable seam_ even when there are solids pre- 

25 sent in the right-angle sealing seam. 

It has been shown that the pressure element is advantageously also rod or bar-shaped and is 
arranged substantially parallel to the heating device. This results in strengthening over a whole 
section of the sealing seam, whereby the leakage rate can be further reduced. • 

In numerous tests, it has been established that preferably the heating device and the pressure 
30 element are distanced apart from one another by dt least 0.1 mm. preferably between 0.25 mm 
and 3 mm. particulariy preferably between 0.5 mm and 1.5 mm.- 

The heating device can be configured, in principle, in many different ways. It can thus be com- 
posed of a thin wire to which, if necessary, a direct current can be applied in order to briefly heat 
the wire to a high temperature. It has been shown, however, that when packaging material with 
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an electrically conductive layer is used, it is particulariy advantageous wlien the lieafing device 
is an inductor. In this case, a high voltage is applied to the inductor so that an eddy cun^nt can 
be induced in the electrically conductive layer of . the packaging material, that in turn results in 
local heating of the corresponding heat-sealabte layers. . In this case, the pressure element 
should be composed of a non-conductive material. A particularly durable sealing seam is ob- 
tained when the pressure element is completely separate from the heating device, that Is to say 
Itself Is neither heated nor induces an eddy current. 

The pressure element is preferably composed of a very, strong and very rigid material. For ex- 
ample, a ceramic material or a themioplastic material can be considered. Polyaryletheri<etones, 
and particulariy in this case polyether-etheri<etone (PEEK) have proved to be particularly suit- 
able. Polyaryletheri<etones belong to those plastics that are very strong and very rigid in a 
broad temperature range. Advantageously, fibre-reinforced PEEK is used to which glass and/or 
plastics fibres, and possibly anti-friction additives such as PTFE and graphite are added. The 
materials described have proved particularly advantageous with respect to durability, and in 
particular with respect to the quality of the sealing seam to be produced. 

It has'been shown that the pressure element does not absolutely have to be an^nged over the 
whole length of the heating device. In order to strengthen the sealing seam, instead a pressure 
element length of between 2 and 30 mm. preferably between 4 and 15 mm. particulariy prefera- 
bly between 7 and 9 mm. is advantageous. The length of the pressure element is measured 
parallel to the sealing seam to be produced. . 

Although the pair of jaws for producing the sealing seam Is generally pressed together very rap- 
idly, this nevertheless results in redistribution of the flowable product within the packaging tube. 
In particular shortly before touching the two packaging webs, because of the engagement of the 
■jaws; the flow velocity in the region of the jaws increases considerably. By means of provision of 
the pressure element according to the Invention, which projects over the sealing surface, an 
area is defined that has a smaller cross-section during closing of the jaws than the adjacent 
areas upon which no pressure element is an^nged. This leads to an accelerated ftowing away 
of solid components in the flowable product, so although the pressure element is not arranged 
along the whole heating device, the quality of the sealing seam can be increased still further. 

The packaging webs used are usually provided with fold lines at which the packaging material is 
folded for producing the generally cuboidal package. Usually, longitudinal and right-angle fold 
lines are provided that fonm, inter alia, the right-angle and longitudinal edges of the cuboidal 
package In the case of the finished, filled and folded package. 
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Advantageously, the pressure element is substantially arranged such that It meets with .the fold 
line running in the longitudinal direction when the packaging material Is sealed, as tiie probabil- 
ity of a leak is at its greatest at this point 

In a particularly prefen^d embodiment, two pressure elements are provided that are preferably 
5 an-anged such that during hot melting of the packaging material, they respectively meet on a 
fold line running in Vne longitudinal direction. 

In order to manufacture the package, after the right-angle sealing seam has been manufactured 
it is generally folded over by 180°. The tabs produced are then bent over in the direction of the 
base surface of the package. 

10 This, however, results in fliere being areas in the proximity of the fold lines where the packaging 
material Is bent over by 180°. This can possibly lead to damage to the cellular material or bar- 
rier layer. It has therefore already been proposed in EP 0 936 150 to intenrupt the fold lines in 
..the areas that are bent by 180° when folded up together, and to replace them with two auxiliary 
fold lines slightly offset with respect to the actual fold line. The result of this is that the radius of 

15 bending is greater, and the danger of breaking tiie cellular material is minimised. 

These au)dliary fold lines are, however, ananged In the direct proximity of the planned heat sea- 
led seam. As the au>dllary fold lines of the packaging material used project slightly above the 
surface of the packaging material, in certain drcumstances solid components in the product to 
be packaged can be clamped In during the sealing, so the sealing seam manufactured with the 
20 sealing units of the prior art do not produce a durable join. Tests have shown that in the case of 
leaky packages, the leak point is very often in the region of the auxiliary lines. 

Thus, in accordance witii the invention, the pressure element is arranged such that when the 
jaws are brought togetiier it meets with the packaging material in the immediate environment of 
the double auxiliary line. By means of this measure, in the case of the packaging material de- 
25 scribed, the rejection rate due to defective right-angle sealing seams is clearly reduced. 

It has been shown that tiie length of tiie pressure element advantageously conresponds to ap- 
proximately the lengtti of the auxiliary lines. 

A further particularly advantageous embodiment of tiie sealing jaw proposes that two, rod or 
bar-shaped heating devices are provided. In this way two sealing seams can be produced at 
30 once. Advantageously a cutting or separating device, or at least an aperture for a cutting or se- 
parating device, is provided between the two heating devices. The welded packaging tube can 
be detached between the two right-angle seams using tiie cutting or separating device, in order 
to form indi>ridual packages. 
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Advantageously, at least one pressure element, preferably two pressure elenrients. is/are as- 
signed to each heating device. As each heating device produceis an individual heat sealing 
seam, by means of provision of the pressure element according to the invention, the quality of 
the heat sealing seam can be increased. If prosibte. the pressure elements should be arranged 
such that during hot melting all the pressure elements meet with fold lines mnnlng in the longi- 
tudinal direction, which are preferably embossed lines. 

In a further, particulariy advantageous embodiment, the ratio of the lengtti of the heating device 
to the length of the pressure element is between 5:1 and 25:1. preferably between 10:1 and 
20: 1 . particularly preferably approximately 1 5: 1 . 

A further improvement in the sealing seam can be obtained in that the heating device Is sur- 
rounded In a section by a layer of a magnetic material, and the pressure element Is arranged in 
this section. By means of the magnetic material, the energy applied by the Inductor to the elec- 
trically conductive packaging material layer Is locally increased. This measure too results in the 
sealing seam widening someVvhat, so in the area where the pressure element accarding to the 
invention is arranged, an extremely reliable and durable join occurs. 

The magnetic material can be selected from a whole range of materials that amplify the induc- 
tion effect. A non-conductive material is used particularly preferably in this case. For example, 
Ferrotron® can be used. 

In a further, particulariy preferred embodiment, the pressure element can be displaced or ad- 
justed in the longitudinal direction of the sealing jaw. In this way one and the same sealing jaw 
can be optimally adjusted to different packages with differently arranged fold lines, so during 
coming Into engagement with the packaging material, the pressure element meets with an em- 
bossed line mnnlng in the longitudinal direction. 

The present invention also relates to an induction sealing device for heat-sealing packaging 
material. The present invention moreover also, relates to a packaging machine wherein flowable 
materials are infilled into a tube fonned from a web of packaging material provided with em- 
bossed lines, the tube is provided with a right angle seam in a sealing unit, and the tube is de- 
tached in the region of the right-angle sealing seam. 

Further advantages, features and possibilities for application will be evident from the following 
description of a prefened embodiment, and from the attached drawings. There is shown, in: 

Figure 1 a perspective view of a tubular bag package. 
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Rgure 2 a view of tfie packaging material for manufacturing the tubular bag package of 
Figure 1 , with the fold lines indicated. 

Figure 3 a view of the sealing jaw according to the invention in an exploded view, 

Figure 4 a plan view of the sealingjaw according to the Invention of Figure 3, 

5 Figure 5 a side view, a view from above and a perspective view of a pressure element 
according to the invention, and 

Rgure 6 a side view, a plan view and a perspective view of an insert. 

In Figure 1 there is shown a known tubular bag package 1 as serves, for example, for receiving 
milk. In order to manufacture such a package, laminated packaging material in the fonm of a 
10 web with previously applied embossed fold lines, as is shown in Figure 2, is supplied continu- 
ously to a packaging machine. The web is sterilised and then bent and sealed in the longitudi- 
nal direction so that it fomns a tube or a pipe of packaging material. The sealing seam running 
in the longitudinal direction Is not evident in Figure 1. as it Is located at the rear of the package. 

The pad<aging tube forms an extension of the sterile chamber and Is continuously filled with 
16 sterile or sterilely treated flowable food products. The tube sealed in the longitudinal direction is 
then damped between pairs of sealing Jaws, which seal the tube in the right angle direction. 
The right angle sealing seams have the reference numeral 19 in Figure 1. For better under- 
standing, in Figure 1 and Figure 2 the same positions and lines are provided with the same ref- 
erence numerals. In Figure 1, the front side 2 and the side wall 3 of the tubular bag package 
20 can be seen. Furthermore, the longitudinal edges 10 and 11 and the right angle edges 8 and 9 
that delimit the front side 2 of the tubular bag package 1 are shown. The conresponding em- 
• bossed lines are shown in Figure 2. The front surface 2 is delimited by the comer points 4, 5, 6 
and 7. 

Furthermore, in Figures 1 and 2, the upper and lower end fold lines 13, 12 are shown. The tu- 
25 bular bag package is provided with a spout 15 and a pouring fold line 14. After the right-angle 
sealing seam 19 has been applied to the package 1 with the aid of the sealing jaws, the right- 
angle sealing seam is folded over along the line 12. This results in the packaging material be- 
ing folded over in the region of the fold seam 12 by 180° in a first direction. In this way tensile 
stress is produced in the sterile material. 

30 After the lower end of the package has been folded flat on the base of the package, the triangu- 
lar tabs are also folded flat on the base. The material in the area shown enlarged in Figure 1 is 
thus bent over a second time by 180° in a second direction. In order to somewhat reduce the 
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materiai stress linked to this, often the lower embossed fold line 12 is interrupted in that in the 
area where the lower embossed fold line 12 and the side embossed fold line 10 would intersect, 
and instead two auxiliary embossed fold lines 17, 18 are applied that mn parallel to one an- 
other, and are somewhat ofTset with respect to the lower end embossed fold line 12. This has 
5 the advantage that in this area, the radius oif curvature is somewhat increased so that breakage 
of material can be effedively prevented. 

All the embossed fold lines shown in Figure 2 are, however, generally configured such that they 
form raised areas on the inside of the packaging material In order to apply the right-angle seal- 
ing seams 19, the tube must be pressed together with the aid of appropriate jaws. The addi- 

10 tional raised areas on the inside of the packaging material because of the auxiliary embossed 
fold lines 17, 18, layers of packaging material opposite one another touch initially at this point. It 
can thus happen that solid particles contained in the flowable food product to be infilled such as, 
for example, fruit pulp fibres or pips, are trapped between the embossed fold lines. If the right- 
angle sealing seam is then formed with the aid of a sealing unit, in certain circumstances the 

15 solid particles trapped between the auxiliary embossed fold lines can prevent a continuous 
right-angle sealing seam, which can involve the disadvantages described hereinabove. 

A sealing jaw according to the invention, and parts thereof, are shown in Figures 3 and 5. 

Figure 3 shows an embodiment of a sealing jaw in an exploded view. The sealing jaw body 20, 
which can be fitted to a holder with the aid of the screws 26, 27, is cleariy evident. On the seal- 

20 ing jaw body 20 there is located a so-called core that serves to amplify the electromagnetic field 
generated by the Inductor 22. The inductor 22 is composed of two rod-shaped electrical con- 
ductors joined to one another, with conresponding terminals. This Inductor serves as a heating 
device. If a high voltage is applied to the inductor 22 at the electrical connection terminals 28, 
the'electi'omaghetic altemating'field generated by theMndactor 22 13 aniplifl^ by the core 21 * 

25 and generates eddy currents in the electrically conductive layer of the packaging material, and 
thus heats this layer. 

As the electrically conductive layer in the packaging material Is usually very thin, heating of the 
packaging material is sufficient to melt the heat-sealable layers that surround the electrically 
conductive layer. 

30 A ceramic insert 23 is furthermore shown that forms the pressure element according to the in- 
vention. The ceramic insert 23 that is shown in three difTerent views in Figure 5 has a substan- 
tially U-shaped cross-section and is arranged such that the two rod-shaped Inductors are iar- 
ranged between its two arms. The two tips of the U-shaped amis are configured such that they 
somewhat project above the surface of the sealing jaw body 20. They are therefore configured 
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with rounded end faces as can be seen at the top in Figure 5, in order to prevent daitiaging the 
packaging materiarduring the clamping procedure. 

The two arms of the U of the ceramic insert shown in Figures 3 and 5 each form a pressure 
element, both of which elements project above the sealing jaw body 20. 

5 The pressure elements are arranged such that they come into contact with the packaging web 
in the area shown enlarged in Figure 1. This is substantially the area in which the imaginary 
extension of the longitudinal embossed fold line intersects the extension of the lower end em- 
bossed fold line. 

In addition, inserts 24 of Ferrotron ® are shown. These inserts that are shown in three views, 
10 once again enlarged, in Figure 6, are of a non-conductive magnetic material and serve to anrv 
plify the electromagnetic alternating field generated by the inductor 22 locally in the immediate 
environment of the pressure element 23, so locally inducing greater energy in area shown en- 
larged in Figure 1 and thereby a greater amount of heat is applied. 

In Rgure 3 further inserts 25 of Fen-otron ® are shown that are arranged on the ends of the in- 
1 5 ductor bars 22. These simply serve to amplify the field Induced on the ends as the eddy current 
induced must inevitably be closed, so without using the Ferrotron inserts 25 in the area of the 
ends of the inductor rods, somewhat less magnetic energy would be induced in the packaging 
web. 

Figure 4 shows a plan view of the sealing surface of the sealing jaw according to the invention. 
20 The inductor 22 is clearly evident, which is received in the sealing jaw body 20 with its connec- 
tor 28, Also evident are the pressure elements 23, two of which are arranged on each side of 
the inductor rods 22. 

The sealing jaw body 20 has a recess 29 between the two inductor rods 22 that is provided to 
receive a separating or cutting device in order to cut off the packaging tube between the Wjo 
25 right angle sealing seams formed by the inductor rods 22. 
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List of designations 

1 . tubular bag package 

2. large side wall panel 

3. small side wall panel 
5 4. left, lower corner point 

5. right, lower comer point 

6. left, upper corner point 

7. right, upper comer point 

8. lower right-angle edge and lower right-angle fold line 
10 9. upper right-angle edge and upper right-angle fold line 

10. left longitudinal edge and left longitudinal fold line 

11. right longitudinal edge and right longitudinal fold line 

12. lower end fold line 

13. upper end fold line 
15 14. pouring fold line 

15. upper tab fold line 

16. lower tab fold line 

17. upper auxiliary fold line 

18. lower auxiliary fold line 
20 1 9. right-angle sealing seam 

20. sealing Jaw body 

21. core 

22. inductor 

23. pressure element 
25 24/25. inserts 

26/27. screws 

28. electrical temninals 

29. recess 



